Subsequent to mild to moderate closed head injury (CHI) and/or cervical flexion-extension injury, the most prevalent complaint is posttraumatic head pain 1,2 along with dizziness, fatigue, depressed mood, and neurocognitive dysfunction. 2-4 Posttrauma symptoms persist well beyond 6 months for many, 5 with indication that headache and depression were significantly greater in the mild CHI than severe CHI population 6 months postinjury 6 and headaches 2 years postinjury 7 Neuropsychological evidence for cognitive and behavioral sequelae for the mild CHI population has been demonstrated, [8] [9] [10] [11] [12] [13] [14] though the extent and persistence of these associated deficits remains unresolved. 15, 16 Brown et al 17 found evidence for three symptom clusters (somatic, cognitive, and affactive) which characterized mild CHI disturbances, persisted over time, and interfered with quality of life. On the whole, however, attempts to objectively characterize and measure by self-report in these areas have produced equivocal results. Memory has been most extensively studied, though self-report memory questionnaires have been correlated with objective measures of memory with only mixed results. 18 Sunderland et al 19 did find a correlation between memory test performance and subjective complaints in two head-injured groups. In working with healthy elderly patients, Larrabee and Levin 20 reported a significant association between remote memory complaints and impairment on objective tests of remote memory. In a similar population, Sunderland and coworkers 21 found a modest correlation between story recall performance and a subjective memory assessment measure, though word list and pattern recognition recall measures did not correlate.
Subsequent to mild to moderate closed head injury (CHI) and/or cervical flexion-extension injury, the most prevalent complaint is posttraumatic head pain 1,2 along with dizziness, fatigue, depressed mood, and neurocognitive dysfunction. [2] [3] [4] Posttrauma symptoms persist well beyond 6 months for many, 5 with indication that headache and depression were significantly greater in the mild CHI than severe CHI population 6 months postinjury 6 and headaches 2 years postinjury 7 Neuropsychological evidence for cognitive and behavioral sequelae for the mild CHI population has been demonstrated, [8] [9] [10] [11] [12] [13] [14] though the extent and persistence of these associated deficits remains unresolved. 15 , 16 Brown et al 17 found evidence for three symptom clusters (somatic, cognitive, and affactive) which characterized mild CHI disturbances, persisted over time, and interfered with quality of life. On the whole, however, attempts to objectively characterize and measure by self-report in these areas have produced equivocal results. Memory has been most extensively studied, though self-report memory questionnaires have been correlated with objective measures of memory with only mixed results. 18 Sunderland et al 19 did find a correlation between memory test performance and subjective complaints in two head-injured groups. In working with healthy elderly patients, Larrabee and Levin 20 reported a significant association between remote memory complaints and impairment on objective tests of remote memory. In a similar population, Sunderland and coworkers 21 found a modest correlation between story recall performance and a subjective memory assessment measure, though word list and pattern recognition recall measures did not correlate.
Correlations between subjective and objective memory measures may be confounded by mood states, especially depression and anxiety. Kahn and associates 22 found that self-report of memory dysfunction was correlated with depression, rather than with performance on objective memory measures. Broadbent et al 23 also reported that self-report of cognitive efficiency was related to anxiety, stress, and depressed mood state rather than with memory testing performance. Two groups have found that, although self-ratings of memory functions were significantly related to objective memory performance, correlations between self-rating and mood states were stronger. 20, 24 Reports in this area are hardly consistent. West and coworkers 25 reported no relationship between memory test performance and self-ratings of either mood states or cognitive ability, though the latter correlated significantly. Scogin et al, 25 however, found no significant relationships among memory test performance, self-evaluation of memory functioning, and self-rating of depression.
The item content of memory self-report measures also appears to be an important factor when comparing results of subjective and objective memory evaluation, or what Hermann 18 terms poor "isomorphic question-to-task" fit between laboratory tasks and questionnaires. Bennett-Levy and associates 27 initially found that laboratory tasks and self-report of memory complaints had low correlation, but when items focused on what the authors termed "real life" memory skills, there were significantly higher correlations between subjective and objective measurement techniques. The underlying factor structure of a self-report measure may influence the questionnaire's association to performance on specific memory tests. Larrabee and Levin, 20 for example, found that a direct relationship between self-report of memory complaint and objective memory performance was only evident for self-report items and test variables directly related to remote memory.
McNair and Kahn 28 developed the Cognitive Difficulties Scale (CDS), a clinically relevant self-report measure of "everyday" cognitive and memory complaints. They demonstrated that CDS total scores significantly differentiated groups of normal controls administered anticholinergics of different strength. The authors also noted that "a priori" factors could be formed (ie, Attention/Concentration, Psychomotor Coordination, Orientation, Recent Memory-Verbal, Recent Memory-Visual, Long-term Memory), but did not report formal results of item factor analysis.
This study examines the factor structure of the CDS in a group of posttraumatic head pain patients. Reliance on the global CDS score, alone, was felt to yield limited information in clinical practice, and it was expected that the resultant factor scores from the CDS would lead to a clearer characterization of self-perceived cognitive deficits and the components of memory. Resultant factors were then compared to patients' performance on components of the Wechsler Memory Scale-Revised (WMS-R) 29 The interrelationship of affective and mental status to the results of both the CDS and WMS-R was also evaluated with the Beck Depression Inventory (BDI) 30 and the Mini-Mental Status Examination (MMSE). 31 
METHODS
Subjects were 111 consecutive adult referrals with posttraumatic heed injury syndrome subsequent to mild to moderate head injury, complaining of memory dysfunction and treated at a CARF-accredited private clinic specializing in head, neck, and shoulder pain and neurological disorders. Patients were 15 to 67 years of age (mean 38.22, SD 11.37) with an education range of 8 to 19 years (mean 13.26, SD 2.37) and were evaluated from 1 to 192 months since the time of their injury (mean 31.60, SD 32.27). Estimates of posttraumatic amnesia (PTA) based on patient report placed most patients within a mild range of severity (64% reported no PTA, 27% less than 1 hour, 5% 1 to 24 hours, 4% longer than 24 hours). Of the total sample, 49% reported no loss of consciousness. Information was available on the litigation status of 103 patients, with 52 in active and unresolved litigation.
As part of all patients' routine diagnostic evaluation, they were administered the CDS, 28 a 39-item self-report measure of memory and general cognitive complaint utilizing a Likert-type scaling. Along with a complete neurological examination, patients were also administered the BDI and the MMSE. Patients had further neurodiagnostic studies, if warranted, on this day. Those with self-report of memory dysfunction were referred to the neuropsychology service and further evaluated via a semistructured interview. Patients were administered the WMS-R if they were judged to have significant cognitive complaints based on this interview. The MMSE was instituted as a screening measure after the start of the study and was not administered to the first 26 subjects.
RESULTS
Factor Analysis of CDS Items.-All subjects were included in the initial factor analysis of the CDS. Principal components factor analysis with Varimax transformation resulted in eight factors with eigenvalues greater than 1.0, accounting for 72% of the variance. Seven primary domains or factors, here named "CDS subscales," were interpreted. The last factor included only one item and was not considered viable. Four CDS items did not have a factor loading of 0.40 or greater on any of the factors and were not used in the final Total Score. Three items loaded on two factors each. Table 1 lists the items by item number, grouped into factors (ie, CDS subscales), with factor loadings for each item.
Thirteen items formed the first CDS subscale (Distractibility) with the common theme of impaired concentration and interfering distractibility. Representative items included: "When interrupted while reading, I have trouble finding my place again," and "I find it hard to keep my mind on a task or job." The second CDS subscale (ADL) consisted of nine items dealing with effectiveness in activities of daily living. For example, "I misplaced my clothing." The third CDS subscale (Prospective Memory) contained four items related to prospective memory or remembering what one has to do at a future date (eg, "I forget appointments, dates, classes"). CDS subscale 4 (Orientation) consisted of three items interpreted as current mental status or orientation (eg, "I forget the date of the month"). The fifth CDS subscale (Language) contained four items relevant to language production and fluency difficulty (eg, "I have trouble thinking of the names of objects"). The sixth CDS subscale (Fine Motor) comprised items related to fine mo- 
Relationship of CDS Scores With Other Study
Variables. -The total CDS score for the 111 subjects correlated above the P<.001 level with each individual item score (correlation range = .55-90). Correlations among the seven CDS subscales were reasonable, with the lowest correlation between the Fine Motor subscale and the others, particularly Prospective Memory ( Table 2 ). The BDI was significantly correlated with the total CDS score and four of the seven CDS subscales, with significance not being reached for Language, Fine Motor, or Long-term Memory (Table 3) . Using Student's t-test, a comparison for gender on the CDS subscales and total scores demonstrated no significant differences. Cognitive Difficulties Scale scores also did not correlate with months since injury. Education was not significantly related to any of the CDS subscale scores, though age was significantly related to the Long-term Memory rating (r = .31, P<.001). Significant correlations were noted between a number of WMS-R indices and CDS subscales using the smaller sample of patients who had completed all of these tests ( Table 3 ). The CDS Distractibility subscale correlated with each WMS-R Memory Index and the WMS-R General Memory Index, as well as specific correlations being found between the CDS Language subscale and WMS-R Verbal Memory Index and the CDS Prospective Memory subscale and the WMS-R Delayed Recall Index. Beck Depression Inventory scores correlated with the CDS Total Score and with all individual subtest scores with the exception of Language, Fine Motor, and Long-term Memory.
Headache level was not significantly correlated with scores from the WMS-R, BDI, MMSE, or CDS, When patients were divided as to their neurological examination or EEG results (ie, normal, abnormal), headache level was similar in both groups. Patients actively involved in litigation, when compared to those not in litigation, were found to report greater difficulty on the ADL, Orientation, and Distractibility subscales of the CDS (Table 4 ). This group also had a higher mean Beck depression score and reported greater severity of headache. Of the smaller sample of patients who completed the MMSE and WMS-R, no differences were found on these measures between those in litigation and those not actively involved.
Factor Analysis of CDS Factors to Memory
Testing and BDI.-In order to more closely address the relationship between the CDS subscale scores and patients' objective test performance, the scores from the MMSE, the WMR-S subtests, individual CDS subscales, and the BDI were submitted to a principal components analysis with varimax rotation for the 50 patients who had completed all three measures. The factor analysis resulted in seven factors with eigenvalues of 1.0 or greater, which together explained 76% of the variance.
Six subscales from the CDS fell on Factor I (Table 5) . Factors III and V were exclusive to the WMS-R subtests of digit span and visual span. The MMSE loaded exclusively on Factor VI. The BDI loaded with both of the Logical Memory subtests of the WMS-R on Factor II, and the CDS Fine Motor sub-scale loaded with the WMS-R Visual Recall sub-test on Factor IV. The CDS Prospective Memory was found to be associated with delayed recall of visual stimuli (WMS-R Visual Recall II) on Factor VII.
COMMENTS
The results of this study indicate that a self-report questionnaire of memory functioning can be factor analyzed into meaningful components. The seven primary domains of Distractibility, Activities of Daily Living, Prospective Memory, Orientation, Language, Fine Motor, and Long-term Memory correspond to the types of memory inefficiencies often associated with neurological dysfunction. Responses to CDS items did not appear to be affected by patients' age or education, with the exception of Long-term Memory that correlated significantly with age. This subscale may be sensitive to expected age-related declines in memory and recall. The fact that CDS scores did not correlate with time since injury may reflect the chronic nature of this patient population's cognitive complaints as they continue to seek care some time after their injury.
Differences among the CDS subscale means also reflect expected qualitative distinctions in posttraumatic patients' complaints, with the highest scores coming on memory and attention-related sub-scales, including the Language subscale with its emphasis on word-finding problems. The lowest scores on subscales reflecting motor skills and adaptive tasks would not be expected to be high in a community dwelling population with an average of 31 months since their injury. Four of the a priori item clusters suggested by McNair and Kahn 28 corresponded well to results of the present factor analysis (ie, attention/concentration to Distractibility; psychomotor coordination to Fine Motor; orientation to Orientation; long-term memory to Long-term Memory). McNair and Kahn 28 also described having selected items for the CDS that would represent verbal and visual recent memory, though distinct factors related to these domains were not found in this study.
The correlations between the CDS total score and specific subscale scores (eg, Distractibility, Prospective Memory, Language) and the WMS-R summary indices (eg, General Memory, Verbal Memory, etc), although modest at best, did demonstrate limited relationships between subjective and objective measures of memory performance in this restricted population. Consistent with this, Gfeller et al 32 found that self-report of persistent postconcussion complaints and impairment on neuropsychological tests were positively correlated. The CDS, ADL, Orientation, and Long-term Memory subscale scores did not demonstrate significant correlations with the WMS-R indices, as might be expected given the nature of the individual items making up those subscales. For example, the items in the Long-term Memory subscale predominantly relate to difficulties with well learned everyday abilities, such as recognizing faces of familiar persons. Although the Attention/Concentration index of the WMS-R did not correlate significantly with any of the CDS subscales, the highest correlation was found with CDS Distractibility.
When the individual CDS subscale scores were included in a factor analysis with the WMS-R individual subtests, the MMSE, and the BDI, the Prospective Memory subscale of the CDS appeared together on the same factor with the Visual Delayed Recall subtest of the WMS-R, suggesting at least a basic relationship between objective and subjective measures of learning ability. Objective measures of verbal recall, rather than CDS subscales were found to be associated with self-report of depressed mood. This differs somewhat from the findings of Larrabee and Levin 20 who found not only a relationship in the elderly between Zung depression scale scores and attention and concentration measures, but also with subscales on the 18-item Squire et al 33 self-rating of memory scale. Further research will be needed to evaluate the differences between Larrabee and Levin's finding and our results, as the studies differed not only on test measures, but also with respect to study populations. Visual Reproduction I from the WMS-R and the CDS factor score of Fine Motor Control also fell on a single factor. Although unexpected, this could reflect the importance of motor control and graphic quality in contributing to the accuracy score for Reproduction I.
Consistent with the findings of Tsushima and Tsushima, 34 headache level in our study did not relate to objective test scores for cognitive performance and mental status. Further, we found no relationship between headache activity and subjective report of memory and cognitive difficulties using the CDS. For the purposes of this study, we divided our patients into two groups depending on whether they were actively involved in litigation. Although this could be considered a crude measure and reliant only on self-report, we did find that patients differed in several subscales of the CDS (ie, ADL, Orientation, Distractibility). Headache activity and depression were also significantly higher in the litigation group. Interestingly, self-report by CDS Long-term Memory and Prospective Memory subscales, as well as objective memory performance on the WMS-R, did not differ between the two patient groups. It is possible that the differences noted on the significant CDS subscales may have related to symptoms consistent with their higher report of depression and headache complaints. Across all the patients in this study, however, headache level did not relate to any of the objective or subjective measures of cognitive status. Beck Depression Inventory scores, on the other hand, did significantly correlate with several of the CDS subscales found to differ between the litigation and nonlitigation groups, suggesting the need for careful assessment of mood in medicolegal situations.
Posttraumatic patients often do not adequately perceive the significant changes that may have occurred in their cognitive ability level following their injury. As a consequence, they may choose a level of work or make significant interpersonal or economic decisions that are not appropriate, leading to the potential for marked social or home disruption. 35 The CDS would appear to be a helpful tool in treatment planning with posttraumatic patients, as it allows for a client-centered discussion of specific cognitive and primarily memory-based complaints tied to everyday-type settings that can then be targeted for specific remediation.
